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Summary
‘Seinannohikari’ is a new early-ripening citrus (Citrus spp.) cultivar released by the National Agriculture and 
Food Research Organization, Institute of Fruit Tree Science (NIFTS). It originated from a cross between EnOw 
No. 21 [‘Encore’ (C. nobilis ×C. deliciosa) × ‘Okitsu wase’ (C. unshiu)] and ‘Youkou’ [‘Kiyomi’ (Citrus sp.) × 
‘Nakano No.3’ (C. reticulata)] that was performed in 1988 at the Kuchinotsu Branch Fruit Tree Research Station. 
It was initially selected in 1995, when it was designated Kankitsu Kuchinotsu No.26, and starting in 1996, was 
included in the 8th National Citrus Selection Trial, which was conducted at 28 experimental stations in Japan. It 
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Mikan Norin No.16 in March 2008, and subsequently registered as new variety with No.17969 under the Plant 
Variety Protection and Seed Act of Japan on 19 March 2009.
The tree has weak to medium vigor with a shape of intermediate between upright and spreading. The fruit 
weights about 180 g and has compressed shape. The rind is dark orange, about 2 mm thick, and easily peelable. 
The fruit surface is intermediate between smooth and rough. The fruit ripens in early- to mid-December at 
Minamishimabara, Nagasaki, Japan. The soluble solids content in juice is high (12 to 13％) and the acidity 
decreases to less than 1.0％ in the ripe fruit. The flesh is ver y soft and juicy with distinctive flavor. 
β -cryptoxanthin content in the flesh was high (2.76 mg/100g fresh weight [FW]). The fruit usually contains a 
few seeds. Field results suggest that the cultivar should be grown in fertile soil because the tree is not vigorous.









2,010 ha，1,775 ha，3,319 haおよび481 haであり，ピー

























































が明らかにされるとともに（Sugiura et al., 2002a, 
2002b），β-クリプトキサンチンの血中濃度が高いこと
と骨粗しょう症予防効果，糖尿病予防効果との関連性が
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Table 1.　Tree and flower characteristics of ‘Seinannohikari’, ‘Harehime’ and ‘Ota ponkan’ in 2006 at NIFTS, Kuchinotsu, Japan.
Cultivar Tree vigor z Tree shape y Number  of thorns x










Seinannohikari Weak ~  Medium Medium Many 7.6 3.6 0.31 Little Oblate
Harehime Medium Medium Medium 8.8 3.6 0.40 None Broad ovate
Ota ponkan Strong Upright Medium 8.2 3.2 0.52 Medium Globose
 z  Classified into three classes: Weak (standard cultivar: ‘Meiwa kumquat’), Medium (‘Kiyomi’, ‘Hyuganatsu’) and Strong (‘Hassaku’). 
 y   Classified into four classes: Upright (standard cultivar: ‘Ota ponkan’), Medium (‘Miyauchi Iyo’), Spreading (‘Kinokuni’) and 
Weeping (‘Kiyomi’). 
 x   Classified into four classes: None (standard cultivar: ‘Miyauchi Iyo’), Few (‘Encore’), Medium (‘Meiwa kumquat’) and Many 
(‘Hyuganatsu’).
























































Fruit shape Fruit weight (gFW)
Fruit shape 




Seinannohikari Dec. 25 Compressed 191 147 Dark orange 2.2 Medium Easy
Harehime Dec. 25 Oblate 196 131 Orange 3.6 Medium Easy
Ota ponkan Dec. 25 Oblate 152 130 Orange 2.0 Medium Easy
 z  (Transverse diameter / lognitudinal diameter) × 100
 y  Classified into three classes: Smooth (standard cultivar: ‘Murcott’), Medium (‘Miyauchi Iyo’) and Rough (Yuzu, ‘Sweet Spring’).











(％) Number of seeds
Seinannohikari Soft Dark orange High 14.6 0.61 2.3
Harehime Soft Orange High 10.5 0.59 0.3
Ota ponkan Soft Dark orange High 13.5 0.77 7.8
 w  Classified into three classes: Soft (standard cultivar: ‘Ota ponkan’), Medium (‘Miyauchi Iyo’) and Hard (‘Hayaka’).

































Fig. 4.　 Changes in the fruit puffing index of ‘Seinannohikari’ 
and of  ‘Aoshima unshu ’  in  2012 and 2013 at 
Kuchinotsu, Nagasaki. 
The fruit puffing index is defined as follows: [(3A＋2B＋C) / 
3N] × 100, Where A, B, and C represent the number of fruits 
with severe, moderate, and slight puffing, respectively, and N 
represents the total number of fruits (N＝10 per cultivar).
Table 3.　Carotenoid contents z in fruit flesh of ‘Seinannohikari’, ‘Harehime’, ‘Yoshida ponkan’ and ‘Okitsu wase’.
Cultivar
Content (mg/100 gFW)















































































＊＊ ＊ ＊＊ ＊＊＊ ＊＊＊ ＊＊＊ ＊＊＊
Among years ＊ NS ＊＊＊ NS ＊ NS NS
 z   Carotenoids were extracted from the fruit flesh and analyzed according to the method of Kato et al. (2004). Five fruits were 
sampled from one tree of each cultivar in December 2007, 2008, and 2009. Data from the each cultivar from the 3 years were 
averaged, and the value in parentheses represents the standard deviation. 
 y   Means were tested for significant differences using Tukey’s HSD test at p < 0.05. Carotenoid contents were analyzed as log-
transformed values. Lycopene, α -carotene, and lutein were eliminated from the statistical analysis. 
 x  NS, ＊, ＊＊, and ＊＊＊ represent nonsignificant, significant at p < 0.05, p < 0.01, and p < 0.001 (two-way analysis of variance).

























Table 4.　Tree characteristics z of ‘Seinannohikari’ during the National Citrus Selection Trial (2003 to 2005).
Location Tree vigor x Tree shape x Density  of twigs w
Thorn Occurrence  
of citrus canker u




Medium ~  
Dense Many Long ― ―
Shizuoka  
(Gamo, Higashi-izu) Weak Medium
Medium ~  
Dense
Medium ~  
Many
Short ~  
Medium Slight None
Aichi  
(Gamagori) Weak Medium Dense Many Long




Medium ~  
Spreading Dense Many Medium Moderate None
Osaka  
(Habikino)
Weak ~  
Medium Spreading Dense
Medium ~  
Many





Medium Medium Dense Many
Medium ~ 
 Long
None ~  
Moderate None
Yamaguchi  
(Oshima) Medium Medium Dense Medium Medium None None
Kagawa  
(Sakaide) Weak Medium Medium Medium Short
None ~  
Slight None
Ehime 
(Matsuyama) Medium Medium Dense Many Long None None
Ehime 
(Uwajima) Medium Medium
Medium ~  
Dense Many Long ― ―
Saga  
(Ogi) Medium Medium Dense Few Short None None
Nagasaki 
(Minamishimabara) Medium Medium Medium Many Medium
Non ~  
Slight None
Kumamoto y 
(Amakusa) Medium Medium Dense Many
Medium ~ 
 Long Slight None
Miyazaki  
(Miyazaki)
Weak ~  
Medium ― Dense Many Long Slight None
 z  Data are the range of values in the 3 years.
 y  Data at Kumamoto were from only 2 years (2004 and 2005). 
 x  See Table 1 for trait evaluation 
 w   Classified into three classes: Dense(standard cultivars: ‘Miyauchi Iyo’, ‘Setoka’), Medium (‘Natsudaidai’, ‘Hyuganatsu’) and Sparse 
(‘Hayasaki’, ‘Lisbon’ lemon)
 v   Classified into four classes: None (standard cultivar: ‘Miyauchi Iyo’), Few (‘Encore’), Medium (‘Meiwa kumquat’) and Many 
(‘Hyuganatsu’)




















Table 5.　Fruit characteristics z of ‘Seinannohikari’ during the National Citrus Selection Trial (2003 to 2005).
Location





















(Odawara) Jan. 133 (20) 142 (2) 2.5 (0.4) Easy
None ~  
Slight 82.8 (5.0) Medium High
Shizuoka  
(Gamo, Higashi-izu) Dec. 135 (20) 142 (2) 2.6 (0.6)
Easy ~  
Medium
None ~  




(Gamagori) Dec. 187 (36) 138 (9) 2.7 (0.6) Easy
None ~  
Slight 80.3 (1.2)





(Minamimuro) Dec. 187 (22) 140 (1) 3.0 (0.3)
Easy ~  
Medium Slight 76.9 (5.6) Medium High
Osaka  
(Habikino) Dec. 199 (28) 136 (5) 2.6 (0.1) Easy
None ~  
Moderate 79.9 (0.6) Tender High
Wakayama  
(Arida) Dec. 157 (33) 134 (4) 3.2 (0.6) Easy
None ~  
Slight 76.3 (0.6)
Tender ~  
Medium High
Yamaguchi  
(Oshima) Dec. 160 (12) 143 (6) 2.8 (0.8) Easy Slight 81.5 (0.8) Tender High
Kagawa  
(Sakaide) Dec. 215 (31) 145 (5) 2.4 (0.2) Easy Moderate 78.8 (2.2) Medium High
Ehime 
(Matsuyama) Dec. 180 (35) 142 (5) 2.5 (0.6) Easy None 80.6 (1.7) Tender High
Ehime 
(Uwajima) Jan. 215 (28) 142 (5) 2.8 (0.3) Easy
Slight ~  
Moderate 78.9 (2.6)
Tender ~  
Medium Medium
Saga  
(Ogi) Dec. 197 (14) 134 (5) 2.8 (0.5) Easy Slight 80.3 (2.2) Medium Medium
Nagasaki  
(Minamishimabara) Dec. 174 (24) 136 (4) 2.2 (0.4) Easy
None ~  




(Amakusa) Dec. 190 (15) 143 (8) 2.5 (0.4) Easy
None ~  
Slight 80.9 (1.8) Tender High
Miyazaki  
(Miyazaki) Dec. 188 (30) 136 2.2 (0.3) Easy None 79.5 (3.1) Medium
Medium ~ 
High
Average ― 180 (33) 140 (5) 2.6 (0.5) ― ― 80.0 (2.9) ― ―
 z   Data were the average for 3 years, except for Peeling, Fruit puffing, Pulp firmness, Juiciness and Thickness of segment membrane; 
the latter five characteristics represent the range during the 3 years. Values in parentheses are the standard deviation at each 
location.
 y   Data from Kumamoto are the average for 2 years (2004 and 2005). 
 x   (Transverse diameter / longitudinal diameter) × 100
 w   Classified into three classes: Easy (standard cultivars: ‘Ota ponkan’, ‘Kinokuni’), Medium (‘Miyauchi Iyo’) and Difficult (‘Seihou’)
 v   Classified into four classes: None, Slight, Moderate, and Severe.
 u   Classified into three classes: Tender (standard cultivars: ‘Kiyomi’, ‘Amakusa’), Medium (‘Miyauchi Iyo’) and Hard (‘Hassaku’).























































 Medium 13.3 (0.5) 0.76 (0.09) 1.6 (0.4) Mid May Mid Oct. Late Nov. Early Dec.
Mie  
(Minamimuro) Medium 12.1 (1.1) 0.76 (0.04) 1.0 (1.3) Late April Late Oct. Early Dec. Late Nov.
Osaka  
(Habikino) 0.16 12.3 (0.2) 0.81 (0.08) 5.0 (0.9) Early May Mid Oct. Late Nov. Mid Dec.
Wakayama  
(Arida) ― 12.6 (1.0) 0.94 (0.07) 3.9 (2.5) Early May Mid Oct. Mid Nov. Mid Dec.
Yamaguchi  
(Oshima) Medium 12.3 (0.8) 0.68 (0.10) 4.9 (3.6) Mid May Late Oct. Mid Nov. Mid Dec.
Kagawa  




 Medium 12.4 (0.9) 0.77 (0.04) 3.4 (4.9) Mid May Late Oct. Early Dec. Mid Dec.
Ehime 
(Uwajima) Medium 14.7 (1.8) 0.84 (0.42) 5.2 (2.4) Early May Early Nov. Late Nov. Mid Dec.
Saga  
(Ogi) Medium 12.0 (0.2) 0.73 (0.08) 5.9 (0.8) Early May Mid Oct. Early Nov. Early Dec.
Nagasaki  
(Minamishimabara) 0.13 13.3 (0.5) 0.97 (0.10) 1.5 (0.7) Early May Late Oct. Mid Nov. Early Dec.
Kumamoto y  
(Amakusa) Thin 11.9 (0.2) 0.80 (0.03) 5.2 (1.7) Early May Mid Oct. Early Nov. Mid Dec.
Miyazaki  
(Miyazaki) 0.16 12.3 (0.3) 0.67 (0.09) 5.2 (4.8) Early May Late Oct. Early Dec. Early Dec.
Average 0.15 12.7 (1.0) 0.81 (0.16) 3.7 (2.8) Early May Late Oct. Late Nov. Mid Dec.
 s   The thickness of the segment membrane was evaluated by the two way, i.e. (i) it was measured using a microcaliper or (ii) was 
classified into three classes by masticating the segment membrane: Thin(standard cultivars: ‘Setoka’, ‘Harumi’), Medium 
(‘Aoshima unshu’) and Thick (‘Hassaku’, ‘Natsudaidai’).
 r   Time when more than 80％of the flower buds on the tree were open. 
 q   Time when 10％of the rind surface began coloring. 
 p   Time when the rind of fruits on the tree was fully colored. 






































Table 6.　 Resistance of ‘Seinannohikari’ to citrus scab (Elsinoe fawcettii), citrus canker (Xanthomonas axonopodis pv. citri) and citrus 
tristeza virus.
Disease Cultivar
Disease severity index or disease severity


































DE D E E E C DE E CD BC D E D CD DE E
‘Suzuki 






 x 84.0 48.0 76.0 
The data refer to the evalation of disease resistance carried out at the Shizuoka Prefecture Citrus Experimantal Station (citrus scab), Mie 
Prefecture Science and Technology Promotion Center Agricultural Research Division (citrus canker), and Ehime Fruit Tree Experimental 
Station (citrus tristeza virus).
 z Disease severity index:
[(5A＋3B＋C) / 5N] × 100
Where A, B, and C represent the number of samples in categories A＝severe, B＝moderate, and C＝slight, respectively, and N represents 
the number of samples investigated.
 y Degree of occurrence of citrus canker: A＝most severe, B＝severe, C＝moderate, D＝slight, E＝none. 
 x Rate of occurrence of stem pitting: 
[(5A＋3B＋C) / 5N] × 100
Where A, B, and C represent the number of samples in categories A＝severe, B＝moderate, and C＝slight, respectively, and N represents 
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Fig. 3.　The fruit of ‘Seinannohikari’.
Fig. 2.　A bearing tree of ‘Seinannohikari’.
果樹研究所研究報告　第19号　201522
